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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 1/14/04 
has been entered. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 85 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. There is no description in the specification as 
originally filed of forming a fourth layer that comprises nitride. There is only seen 
description of forming a fourth layer that comprises a conductive material. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 78-90 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combination of Araki et al. (5,882,994) and the following comments. 

Araki et al. disclose forming an oxide-comprising layer (103) against and 
physically contacting a semiconductive substrate (101); forming a first layer (104 doped) 
over the oxide-comprising layer, wherein the first layer comprises a semiconductive 
material and a dopant; after forming the first layer, forming a second layer (104) against 
and physically contacting the first layer, wherein the second layer comprises 
semiconductive material, the semiconductive material of the second layer having less 
dopant than the semiconductive material of the first layer; forming a third layer (106) 
over the second layer, the third layer comprising dielectric material; forming a fourth 
layer (107) over the third liayer, the fourth layer comprising conductive material; and 
forming a floating gate transistor comprising the first, second, third, and fourth layers 
(Col. 4, line 62). 

Araki et al. do not disclose that the first layer comprising semiconductive material 
and a dopant physically contacts the oxide-comprising layer. 

Araki et al. disclose that when the memory cell is formed using phosphorus 
within the floating gate is diffused into the cell gate oxide film, which results in structural 
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damage within the cell gate oxide film. It invokes, a problem concerning reliability due 
to an increase on the leak current (Col. 1, lines 57-64). Phosphorus in polysilicon is 
diffused into the bottom oxide film during oxidation of polysilicon, which results in the 
degradation of the bottom oxide film quality (Col. 1, line 66-Col. 2, line 2). The structure 
of this invention can effectively decrease the damage caused by the impurity, especially 
in the case of the cell gate oxide film (Col. 4, lines 33-35). It is easy to avoid damage to 
the cell gate oxide film in the oxidation process (Col. 4, lines 49-50). It is possible not 
only to prevent damage to the cell gate oxide film due to the impurity in polysilicon, but it 
is also possible to control the bottom oxide film and minimize the natural oxide film 
formation (Col. 5, lines 36-39). These teachings indicate that the disclosed formation of 
an undoped layer contacting the gate dielectric is merely desirable as opposed to 
necessary to produce a working device. 

Furthermore, there is no indication that the device would be inoperable using a 
doped polysilicon layer contacting the gate dielectric. Araki et al. statements are a 
preferable embodiment. It would have been obvious to employ a doped semiconductive 
material in contact with the oxide-comprising layer with the expectation that Araki's 
disclosed advantages would not be obtained. One of ordinary skill in the art would have 
had a reasonable expectation of success when employing a doped semiconductive 
material in contact with the oxide-comprising layer. 

The disclosed examples and preferred embodiments do not constitute a teaching 
away from a broader disclosure or nonpreferred embodiments. In re Susi, 169 USPQ 
423 (CCPA 1971). "A known or obvious composition does not become patentable 
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simply because it has been described as somewhat inferior to some other product for 
the same use." In re Gurley, 31 USPQ2d 1130, 1132 (Fed. Cir. 1994). A reference 
may be relied upon for all that it would have reasonably suggested to one having 
ordinary skill the art, including nonpreferred embodiments. Merck & Co. v. Biocraft 
Laboratories, 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 
(1989). Even a teaching away from a claimed invention does not render the invention 
patentable. See Celeritas Technologies Ltd. v. Rockwell International Corp., 150 F.3d 
1354, 1361, 47 USPQ2d 1516, 1522-23 (Fed. Cir. 1998), where the court held that the 
prior art anticipated the claims even though it taught away from the claimed invention. 
"The fact that a modem with a single carrier data signal is shown to be less than optimal 
does not vitiate the fact that it is disclosed." To further clarify, a prior art opinion that a 
claimed invention is not preferred for a particular limited purpose, does not preclude 
utility of the invention for that or another purpose, or even preferability of the invention 
for another purpose. 

With respect to claims 79 and 80, Araki discloses a thickness of the first layer 
(inner portion) of silicon to be 70 nm and a thickness of 70 nm for the second layer 
(outer portion) of silicon (Col. 3, lines 30-32). Araki does not disclose the specifically 
recited thickness ranges of the instant application, however, the disclosed range 
overlaps with the claimed range in the instant application of a thickness for the inner 
portion to comprise at least 25%, between 25% and 75%, and less than 75% of the 
floating gate thickness. (See MPEP 2144.05). 
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With respect to claims 81 and 82, Araki discloses a dopant concentration of 
1x10 20 cm" 3 in the first layer and a dopant concentration of none in the second layer (Col. 
5, lines 14-17). Araki does not disclose the specifically recited dopant concentration of 
the instant application, however, the range disclosed by Araki overlaps with the claimed 
range in the instant application of a concentration equal to or greater than 1x10 18 cm" 3 in 
the first portion and less than 1x10 18 cm" 3 in the second portion. (See MPEP 2144.05). 
With respect to claim 83, the method of claim 83 merely describes the effect of doping 
the first layer with a higher concentration of impurity than the second layer. Araki 
discloses forming a second layer of polysilicon to have a lower dopant concentration 
than the first layer. Araki does not explicitly disclose that this process of doping results 
in a greater sheet resistance in the second layer than in the first layer. Wolf teaches 
that undoped polysilicon exhibit high sheet-resistivity values while doped polysilicon 
exhibits a lower the resistivity (Silicon Processing Vol. 2 pages 581). It would have 
been within the scope of one of ordinary skill in the art at the time of the invention that 
doping the second layer of polysilicon with a lower concentration of impurity than the 
first would result in a the second layer possessing a higher sheet resistance and would 
achieve the results of Araki. 

With respect to claims 84, Araki discloses a dopant concentration of 1x10 20 cm" 3 
in the first layer of polysilicon (Col. 5, lines 14-17). This range overlaps with the claimed 
range in the instant application of greater than or equal to 1x10 18 cm' 3 for the first layer. 
Araki also discloses a thickness of the first layer (inner portion) of silicon to be 70 nm 
and a thickness of 70 nm for the second layer (outer portion) of silicon (Col. 3, lines 30- 
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32). This range overlaps with the claimed range in the instant application of a thickness 
for the inner portion to occupy less than 75% of the floating gate thickness. (See MPEP 
2144.05). 

With respect to claims 86, Araki discloses first and second thicknesses of the first 
and second polysilicon layers to be 70 nm and 70 nm respectively. Araki does not 
disclose the specifically recited thicknesses of the instant application, however, the 
range disclosed by Araki overlaps with the claimed range in the instant application of a 
being substantially the same. (Col. 3, lines 30-32). (See MPEP 2144.05). 

With respect to claim 87, Araki discloses first and second thicknesses of the 
polysilicon layers (Col. 3, lines 30-32). Araki fails to teach the first and second 
thicknesses being different. However, given the substantial teaching of Araki, it would 
have been obvious to one with ordinary skill in the art at the time of the invention to 
determine the optimal thicknesses for the first and second layers through routine 
experimentation and optimization to achieve optimum benefits including transistor 
performance (See MPEP 2144.05). 

With respect to claims 88 and 89, Araki discloses a first polysilicon layer 70 nm 
thick and a second layer of polysilicon 70 nm thick. Araki does not disclose the 
specifically recited thicknesses of between 450 Angstroms and 550 Angstroms. 
However, given the substantial teaching of Araki, it would have been obvious to one 
with ordinary skill in the art at the time of the invention to determine the optimal 
thicknesses for the first and second layers through routine experimentation and 
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optimization to achieve optimum benefits including transistor performance (See MPEP 
2144.05). 

With respect to claim 90, Araki discloses wherein the second layer comprises 
undoped semiconductive material. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michelle Estrada whose telephone number is 571-272- 
1858. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone numbers 
for the organization where this application or proceeding is assigned are 571-273-0224 
for regular communications and 703-308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 571-272- 
2800. 
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Art Unit 2823 
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February 13, 2004 




